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MA S S (ESI ( + ) , m/z) 

2 7 5. 3 (M + N a) 

[0 0 7 3] 

mMM2-£mbnfc 5 -^yv^^i/- 1 , 2, 3, 4-fb5tKo-i 
-t*yt7* ^>©h;i/3i>^icx^y-;i/5 0 Omi §riox-^>„ 

*ift*'?ith , J'fA2 3. 3g£#IJX., lUriS^tS (Mi 7 8 *C) Q 
#IT^ 5*CJ^TlC#£|JU ^«)|®^L/fc 5~1 0-C© 1 0%^0Q>^tK^5 

o omi tpizmr-t&o mf&&te<&zzT*Mwi,, ist, i5%Ki*jnt 

h V VJxTlG&m. 5 0 0ml, 2 0 5 0 0ml -eJE&tfei^"*-*. 

tlfc 5 -s<Z/V)\sJr3ci/- 1 , 2, 3, 4-rh5t Kn-l-^-7h-;i/0h 

J H-NMR (CDC 1 3 , 8 ) 

I. 67-2. 04 (4 H, m), 2. 54-2. 91 (2H, m), 4. 7 

3 (1 H, b r) , 5. 0 4 (2 H, s) , 6. 78(1 H, m), 7. 03 
-7. 4 5 (7 H, m) 

MA S S (ESI ( + ) , m/z) 
2 7 7. 2 (M+N a) 
[0 0 74] 

$iMM3 T*#e?tlfc 5 -s<Z/V)\s**ri/- 1 , 2, 3, Kn-1 
U 1 0X;iC&3;£T*^£W£i-£ o ^©^H^iaMifcU 1 5x:jw 

T^c^sp-r So fcf&mz 5 %^?kjji+- h y y&Tkmm 500ml, 5 %mmfo 

m-f-bVy&fcmmS OOml, 2 0 5 O OmlflWbf:. 

mbfttc 5 -/<>j;WS/- 3, 4 -S/'fc KDt7^( U>© h;i; 
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H — NM R (CDC 1 3 , 8) 

2. 23-2. 34 (2 H, m), 2. 86 (2H, t, J = 8. 7) , 5. 
05 (2H, s) , 5. 9 8 - 6. 0 7 (1 H, m) , 6. 43 ( 1 H, m) 
, 6. 68 (1H, d, J = 7. 4), 6. 79 ( 1 H, d , J = 8. 3), 
7. 08 (1H, m) , 7. 2 0-7. 4 5 (5H, m) 
[0 0 7 5] 

su&#e>2 sx:skT'eljaz.&. 2o~2 5x:T'iilFWU i otitic ?fr 

M?Z>. RfcWLl£^>tbmW:ht~ (MKQt^77>fbth'J9A100g+* 
h U "7 A 2 5 g ) 1 0 0 0ml 2 0, 10 500 

ml, 2 0 5 0 0ml T?JE#C?Jfc$£?-<6. 6 4 

*/-la,2, 3, 7b-fh5tKDt7h [1, 2 - b ] hJV 

1 H-NMR (CDC 1 3 , 8) 

1. 55-1. 79 (1 H, m), 2. 28-2. 44 (2 H, m), 3.0 
5-3. 13 (1H, m) , 3, 73 (1H, m) , 3. 84 ( 1 H, d, J 
= 4.2), 5. 0 6 (2H, S) , 6. 92 (1H, d, J=8. 0) , 7 
. 0 3-7. 41 (7 H, m) 
MA S S (ESI ( + ) , m/z) 
2 7 5. 1 (M + N a) 
[0 0 7 6] 

^J6#|5-e#e>*l£4 -*y*?JUyt*i/- 1 a ,2, 3, 7b-f b7t FDt 
7h [1, 2 - b] >T3rS/l/><JD h^X^MCp - b J\s^> XJ\/7fr>Wt— TKfH 
iftll. 7g£#D;L, 8 5~9 01CT'lW#tS. fcf&W. * 5 — 1 0 1C fC# 
£PU *»W&aiift'r5. 5 h U 7 5 0 0ml, * 

5 0 0ml, 2 0%Afi***5 0 0ml 1?M«!#t*. «6^5-^^ 
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;i/^-^ri/-l, 2, 3, 4-fh7t KD-2-^^rVt7^l/; >ffih;i/X> 
1 H-NMR (CDC 1 3 , 8) 

2. 52 (2H, t, J = 7. 0), 3. 15 (2H, t, J = 6. 6), 3 
. 58 (2H, s) , 5. 09 (2H. s), 6. 75 ( 1 H, d, J = 7. 

6), 6. 85 (1H, d, J = 8. 2), 7. 13-7. 46 ( 6 H, m) 
MASS (ESI ( + ) , m/z) 

2 7 5. 3 (M + N a) 
[0 0 7 7] 

Jg£pT, H^M6#btlfe5-^>^;i/^^e/- 1, 2, 3, 4-5 r -hvHK 

n - 2 -;t3f v+-:7# w >a> hji/x>agftgic h y *^;i/;*;i//j>3r v — ^Aa- 

J?K9 1. 5g, t -^h^PS/^ U ?A4 6. 6 g £JlH#;#n*.> 7 5~8 0TCt 
3mmMW-?Z> a fcfaWLZ: 1 5X;«TtC^b, *8 74ml, 2 0%M*^ 
?g4 3 7mlTJll^^S:^e)o til ^ AT^I I, 

7 - 7;^ 1 5 o o g ^ wxf Menu, #^Aic{fc&tj, mmm&ow 

m^fr&WL* 7 -y^^^-Mctt^*. »^x^-;i/ looomi zmm-r 

6. MUfeiixf ^**&8i«SU 5-^<>^*^r*/-l f 2, 3, 
4-^h^tKD^tfD [+-!7#U>-2, 2' -#*Z/^y] 6 8. 2 5 g ( 

1 H-NMR (CDC 1 3 , 6 ) 

1. 88 (2H, t, J = 6. 7), 2. 76 (2H, s), 2. 93-3. 
14 (4H, m) , 5. 08 (2H, s), 6. 73 (2H, d, J = 8. 7 
), 7. 10 (1H, d, J = 7. 9), 7. 25-7. 47 ( 5 H, m) 
MAS S (E S I ( + ) , m/z ) 
2 8 9. 2 (M+N a) 
[0 0 7 8] 
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mmms 

5 -sOVfl/ilr**/- l , 2, 3, 4 — r- t Ko^tTn l-}--?* uy- 2 

, 2' -t^i/7>6 8. 2 5 g lCfh7tFD77> 1 3 6 5ml 

, tM i o m l £#n>i, ^kJc p - h)v^y^j^ym— ?M»4 

. 8 7«£fllJit, 3 0 — 3 5 ICT? 4 H3ria»Hrr*. SIS** 2 0 "C JS*TIC#£P L 

, 5%«ai*iii^hy^^*»iR^pHS:7f?fiejcwsaE-rs. 4 oicjsrF-e^*! 

?§g£ (fh7tFn77» ©#Stt6U »Bftx^/I/l 0 2 4ml Tfttm-TS. 
*#JIS:2 0 3 4 0mlt»U &2Kft&7^* 2/ AT'^it 

4 oicjKT^aiiftHb. h^/3i>T?iBift»tt"rs (M^«fm-r<&«, ) . m 

MSlCbM>4 1 Oml, n-/s^^>2 7 3ml ^riJDx., 7 0 — 7 5TCT? 

^jc*»"rs. i^fi©jet±^w-T5~i otcic^jpl (4 5ic#j£*e*g&*rffi 

££(3:2) 13 7ml Tf^tS. ^*»S«:-*««ib, (5-^>2?^* 
*r*/- 2 - H KD^PS/- 1 , 2, 3, 4-fh7tKnt7h-2->f^ 

(5 -'OSJ/i/rt-^rS/- 2 - t: Kn3r$>- 1 , 2, 3, 4 --r- h^ti Knt7 
h- 2 ->f/l/) ;* # y -;i/©ffi§g^6. 0 0 g{CWl/:n>3 Oml SrjD^ 70 
~7 51CT?^5£lC$gJ§rr*. 3 0#H#JLfrttT2 0 — 2 51ClC?M3ri, ( 5 5 *C 

^i£T?»sa«fffi) . rasaicr lBfMa&js-r*. ©tfre&atiftu h;i/x>i2m 

-1, 2, 3, 4-fb7tKDt7h-2->f;i/) ^^;-;i/5. 44g£B 
1 H-NMR (CDC 1 3 , 6 ) 

1. 6 9 - 1. 9 9 (2 H, m) , 2. 04 (2H, br), 2. 84-2. 
9 0 (4 H, m) , 3. 5 6 (2 H, s ) , 5. 0 6 (2 H, s ) , 6.6 
9-6. 76(2 H, m), 7. 09 (1H, t, J = 7. 9), 7.2 5- 
7. 4 7 ( 5 H, m) 
MA S S (ESI ( + ) , m/z ) 
3 0 7. 2 (M + N a ) 
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m 



[0 0 7 9] 

^7f;b*;i/A75Kl2. 5 m HZ ( 5 - i? */ - 2 - t: Kn^rS/ 

-1, 2, 3, 4-rh7tKDt7h-2->f^) ^*;-^2. 50g, ( 
IS, 4 R) -4, 7, 7 - *^;i/-3 -*-3f V- 2-*3r-9-lfS/*n [2 

. 2. i ] s\zr*y- i -#;i^>^3. Hg, 4 — *;*^;i/7^ 7 try 

0. 3 2 «S:iD7L, ^tC«iW-r<5. SJS«t&5~l 0TCtC#SIU l-(3- 

s?*^/i/7^ y^nif;v) - 3 -x^^j^sKsm ^ K • %st%s . 7 1 g 

X.. 1 mrHflMrr S. jSJS^ICtK 2 5ml Wm^K 125ml TS&ffi 

fS„ SSxf ;i/f S: 5 h U ^ 2 5 m K 5 %&fi&*US-*- 

h'J'?M^l2 5ml, 2 0 2 5ml T'i*^ «flBfg@-r 

So mm&mz n-^-jzy 5 om 1 zm*.. mAms smnz^^>t.-vmm-t 

Z> 0 n-A^>12. 5mim« 2 0-2 51Ct HWtS. 
fcStiiL. n-A^^>2 0mlT'WS. ^7(c^§:-^iU (IS, 

4R)-4, 7, 7 - h y 3 -t^y- 2 -Jr^-p*? i/9 u [2. 2. 

1 ] - 1 [ (5 -^>i/";i/^-^ri/- 2-tKD*i/-l, 

2, 3, 4 -fh5t KOt7b-2 — f;i/) aiX^;i/3. 92g§:e 

1 H — NMR (CDC 1 3 , 5 ) 

1. 00 (3H, s) , 1. 08 (3H, s), 1. 13 (3H, s), 1 

. 64-2. 54 (7H, m) , 2. 8 6-2. 9 0 (4 H, m) , 4. 24 
(2H, m) , 5. 07 (2H, s), 6. 6 8- 6. 7 7 (2 H, m) , 
7. 10 (1H, t, J = 8. 0), 7. 2 6- 7. 4 6 (5H, m) 
MA S S (ESI ( + ) , m/z) 
4 8 7. 2 (M + N a) 
[0 0 8 0] 

mmmi o 

i^;-;i/2i0mii: (is, 4R) -4, 7, 7 - h y 3 -*3f 

V-2-^-dr-9-l^S/^D [2. 2. 1] 1 -JjJltfym [ (5-<*> 
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S?;M-3r$/- 2 - \L KD^rS/- 1 , 2, 3, 4-fh5t KDt7b-2->f^ 
) IXf^3. 5 0g», 7 5-7 8tJKl#iBU ^JCtSffS* 

5 o~5 5tck#*iiu .raster 3 o^iajwrrs (^s«fm 

-TS- ) . H#T?&£3 O^ISJSLtjWr 2 5-2 71C&C#£PU HSJCT 1 «rlffl 

BUTTS. 6tfr««:»jiU *Iffii^;-A2 8mlT'W5. 

— 3c$fc«U (IS, 4R) -4, 7, 7 - H 'J ^ - 3 ^ V - 2 

[2. 2. i] i -izfr-RyW. C ( (2R) -5-/<>S? 

fr***/- 2-H Kn^ri/- 1, 2, 3, FPt7 h - 2 ->f 

x^"^;H. 53g (9 4%de) <Z> g-fe£gHf?:#£o 
[0 0 8 1] 
HJSM 1 1 

2^;-^84mUC (IS, 4 R) -4, 7, 7 - MJ 3 -*-3f V 

-2-^-^r-9-lfS/^D [2. 2. 1] ^ ^ y - 1 ~ij JV^ym I ( (2R) - 
5 -s<yVJV7t*ry- 2 - H Fn3rS/- 1 , 2, 3, 4-fh7tKDt7b- 
2-^^) )lf;H XXfA (94%de) 1. 4 Og?:M> 7 5 ~ 7 8 "C &C 
#SU ^lC»#S-&*„ iffI&l«±AHn2 5~2 7TCJC^L ( 

&j5 sictwffits. ) , rasicx i mmMW~?z>o ^mm^mmv. ^ 

ttI*;-Mlmlt^t6. ^MSSfc-^ffilBU (IS, 4R) -4 
, 7, 7-hU^^;i/-3->r^ry-2-^-^r-^lfi/^n [2. 2. 1 ] s\7 * 

y- l -#/1/jK>B* [ ( (2 R) - 5 -KyVJV***/- 2 -t: Kn^rS/- l , 

2, 3, 4-fh5fcKDt7h-2 — f^) ^fM XXf;i/ (9 9%de) 

l. 2 o g&B6*g&i: tt#S. 

*H — NMR (CDC1 3 , 6) 

1. 0 0 (3 H, s) , 1. 0 8 (3 H, s) , 1. 1 3 (3 H, s) , 1 
. 6 2-2. 54 (6H, m) , 2. 84-2. 9 0 (4 H, m) , 4. 24 
(2 H, s ) , 5. 0 7 (2 H, s ) , 6. 68-6. 78 (2 H, m), 
7. 10 (1H, t, J = 7. 9), 7. 26-7. 46 (5H, m) 
MASS (ESI ( + ) , m/z) 
4 8 7. 2 (M + N a) 
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[0 0 8 2] 

mmm 1 2 

fh7t°KD77>8 OmK ^^;-;i/8 0ml t*6ml©?|^Hc (1 

s, 4 r) -4, 7, 7 - h y 3 -^y- 2 -a-^-Ftr □ [2. 

2. 1] 1 -^;1/tK>^ [ ( (2R) - S-Kyisj\,7t3ris- 2-H 

Kn^rS/-l, 2, 3, 4-rb7tKDt7h-2->f;i/) 
(99%de) 8. 0 0 g IfftS. 2 0-2 5TCT 2 4 K 

'J7A*M6ml&ttU TOtCT 1 mmmn-t&o 7fc8 Om 1 fcflD*.. 1 
N^7K^?g5:MVNTp H 6~7KggM-T5o h 9 Kn 7 9 

fcigftiU 5%«Ith'J V<L7km%L8 Oml 20- 

2 5TCTll|Wn. &*fJft£atiftU *8 0mlTfW5. ^"TK^hh £ 
— ( (2 R) - 5 -*yV 2 - KD^rS/- 1 , 2, 3, 

4- rh5t:Knt7h-2-^;i/) ;* # 7 -;i/<£> fi&£g||4 . 7 0g5:#5 o 
1 H-NMR (CDC 1 3, 8) 

1. 70-1. 97 (4 H, m), 2. 85-2. 91 (4H, m), 3. 5 
7 (2H, s), 5. 06 (2H, s), 6. 70-6. 76 (2H, m), 

7. 1 0 (1H, t, J = 7. 9) , 7. 2 5 - 7. 4 6 (5 H, m) 
MASS (ESI ( + ) m/z) 

3 0 7.2 (M + N a) 

[0 0 8 3] 

mmmi 3 

tfU 2?>2 Om 1 »C ( (2R) - 5 -/<>*;^^5/- 2 - t KD 3fS/- 1 , 

2, 3, 4-fh7tFnt7h-2-> f;i/) *#y-;i/4. 0Og?:M, 

»t5„ ^7i-;i/A;wu;i/^n7-f K9. 7 8g$:Sn^., 9 5~iooiCT' 

14H^j|#fft5 0 RfSMS: 5 5~6 OriC^iPL, MUiZT * * S - 4 0 
mUiTb, $ej{C7K2 Om 1 5:iTt-5. H#r?£& 2 0 ~ 2 5 t tC#£P U 
PliBJCT 1 HfSMtSc H#r?££2ti©U **y-;i/4 Oml, 7*2 0 ml 
««C«fe#-r*. «««U i?7iiA/A^5>9 [ ( (2R) - 

5- K>^l/t^i/-2-tKO^S/-l, 2, 3, 4-fh7t KDt7h- 
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1 H — NMR (CDC 1 3 , 8 ) 

1. 65-1. 88 (2 H, m), 2. 11 (1H, s), 2. 74-2. 9 
1 (4H, m) , 4. 1 5 (2H, s) , 5. 0 5 (2H, s) , 6.65 
(1H, d, J = 7. 7), 6. 72 (1H, d , J = 7. 9), 7. 08 ( 
1H, t, J = 7. 9), 7. 19-7. 42 (15 H, m) 
MA S S (ESI ( + ) , m/z) 
5 0 2. 2 (M + N a) 
[0 0 8 4] 

nmw 1 4 

f^5t: F0 77> 180mU^^; 6 0ml OD^-^^^IC V"7 x.— ;i< 
[ ( (2R) - 5 -/<>*;^*S/- 2 - 1 Kn^rS/- 1 , 2, 3 
, 4-rh7tKDt7h-2-^;i/) m;*^;i/6. 0 0 g?:ftli, 

fi?-r^ 0 ili^T^^E— ?A2. 3 7g/#l 8ml^Mt>'l 0%Pd-C 0 
. 3 6g/*12mll^$:li»^ 2 5~3 0'Ct*2^I#tS„ /xifS 
tt&iliftU Si&Lfc 1 0%Pd-C£5 0%*#y-;i/l 2ml 

2> B iiBS5:ltt^M 2 0mltaffiL, 2 0%M*^t3 OmlT'2 

thmmzmmftm-tz c«a«fffit-«) . s^fitch^>6 0m 

1 ^MT 6 0 — 6 5iCtC#?SU I^^T'n-^y^V 6 0 m 1 £ 1 URI^WT 
iTtSc S«f«tS:3 0^iaJK±**WT5~l 0"CK:^*PU, HMICT 1 B#IM 
SffilR&aiiftU n-A^>3 0mUW5. ^2k*gJIr£ — «tt 
«U ^7x-;i/^;WU>H ( (2R) -2, 5 -ytl Kn^rS/- 1, 2, 3 
, 4-fb7t Knt7h-2->f^) ^fM7xr^4. 64 g^SM^t 

X H-NMR (CD3OD, 5 ) 

1. 19-1. 27(2 H, m), 2. 52-2. 75 (4 H, m), 4.0 
9(2H, d, J = 1 . 5), 6. 4 6 ( 1 H, d, J = 7. 5), 6.55 
(1H, d, J = 7. 9), 6. 89 (1H, t, J = 7. 8), 7. 19- 
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7. 4 0 ( 1 0 H, m) 
MA S S (ESI ( + ) , m/z) 
4 12.2 (M + N a) 

N, N-^7x^*;WU>® [ [ (2R) -5- (jU)V7$3ri/* 
- 2 -m Fn^pS/- 1 , 2, 3, 4-fb7tKDt7h-2->f;b] 
X^-^Mi, »13T'#&|ltN, N-^7x-/W;WU>| [ (2R) 
-2, 5 Kn3f£/- 1 , 2, 3, 4-fh7kKDt7h-2->f;i/) ^ 
x;*^;frS>@|8<&gB#-g-WO 9 5/2 4 3 9 3 ^#|B«$ tlT 

li^ ti £ m®L-t z> -%mz <fc o x^m-t z> r i: =b *e £ £ . 

[0 0 8 5] 

(i) n, n-^7i-^^5 ym C C (2 R) -5- (#;i/3tf3f£/* h3f 
*/) - 2 -fc KD3f 1 , 2, 3, 4-fh7tKnt7b-2->fM j*^ 1 

[0 0 8 6] 

105SipOlH4C57BL/KsJ db/db^?;* (db/db^^X) J: tf-£ ©control T?&£C 
57BL/KSJ +m/+mV7X (+b/+»"7 9 3* ) W^P^^^I^^^ U ~ J±T*\&z& Lfc 0 30 

7K (vehicle) £ */ y > *?ic £ >K U P# > 7 IT 1 H 1 mm 
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[0 0 8 7] 

) izft^mMizffimwmmtfwi&znfeo o. o ifcj:^o.i^m^fb^^io 
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ffi m A 



^5gH## (0 0 0 0 0 5 24 5) 

1. ^3S¥J3B 1 9 9 0^ 8J170 



1 
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